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Collisions of high energy heavy ions at RHIC
produce thousands of hadrons in the �nal state.
Strictly speaking, these hadrons are messengers
from the �nal freeze-out stage of the collision,
but they also transmit information from the ear-
lier, hotter and denser stages: energy density,
entropy production, and the generation of 
ow.

We present the �rst measurement with the
STAR detector of inclusive distributions of neg-
ative hadrons from the 5% most central Au+Au
collisions at

p
s =130 GeV. p+p collisons at 200

GeV (UA1[1]) and Pb+Pb collsions at 17 GeV
(NA49[2]) are used for comparison, to reveal po-
tentially new features of heavy ion collisions at
RHIC.

The upper panel of the �gure shows the
transverse momentum (p?) spectrum of negative
hadrons near midrapidity for STAR, NA49 and
UA1, together with power-law �ts. From the �t,
< p? > for STAR is 516� 12 MeV/c, compared
with 429�3 MeV/c for NA49 and 392�3 MeV/c
for UA1. The spectrum is harder for STAR, re-

ecting the combined e�ects of hard scattering
processes and radial 
ow. Integrating the spec-
trum, STAR observes an increase in particle pro-
duction per participating nucleon of a factor 30-
40% relative to UA1 and NA49.

The lower panel shows the ratio of the STAR
and UA1 spectra, scaled by factors accounting
for the energy di�erence and the nuclear geome-
try. The ratio would be unity if a central Au+Au
collision were a simple convolution of binary
nucleon-nucleon collisions. \Wounded Nucleon
scaling" has been observed at lower energies[2],
where the produced multiplicity is proportional
to the number of incoming nucleons participat-
ing in the collision. For the STAR data, the
Wounded Nucleon scaling is observed at the low-

est p?, but the ratio climbs rapidly with p?.
There are several physical reasons for this: initial
state scattering of incoming partons (\Cronin"
e�ect), the onset of hard scattering, and radial

ow in the �nal state. At higher p?, shadow-
ing and jet quenching may also come into play.
Disentangling these e�ects will require measure-
ments at high p? and a systematic study of im-
pact parameter and system mass dependence.
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